Mutations in the cytoplasmic domain of the 275 kd mannose 6-phosphate receptor differentially alter lysosomal enzyme sorting and endocytosis.
The cation-independent mannose 6-phosphate receptor (Cl-MPR) sorts newly synthesized lysosomal enzymes in the Golgi and endocytoses extracellular lysosomal enzymes. To determine the role of the 163 amino acid cytoplasmic domain of the Cl-MPR in these functions, receptor-deficient mouse L cells were transfected with normal bovine Cl-MPR cDNA or cDNAs mutated in the cytoplasmic domain. The normal Cl-MPR functioned in sorting and endocytosis. Mutant receptors with 40 and 89 residues deleted from the carboxyl terminus of the cytoplasmic tail functioned normally in endocytosis, but were partially impaired in sorting. Mutant receptors with larger deletions leaving only 7 and 20 residues of the cytoplasmic tail were defective in endocytosis and sorting. A mutant receptor containing alanine instead of tyrosine residues at positions 24 and 26 was defective in endocytosis, and partially impaired in sorting. Receptors deficient in endocytosis accumulated at the cell surface. These results indicate that the cytoplasmic domain of the Cl-MPR contains different signals for rapid endocytosis and efficient lysosomal enzyme sorting.